ABSTRACT
INTRODUCTION
The stainless steel is one of the most popular materials for structural applications, due to their excellent physical properties but increase the structural cost. The additional benefits and the design codes of stainless steels have focused their industrial use for conventional structural engineering applications such as civil construction, nuclear reactors, thermal power plants, vessels and heat exchangers for several industrial applications [1] [2] [3] [4] [5] . The better joint efficiency, simple process, low fabrication cost, welding reliability and efficient metal joining process are essential for production of many engineering and structural components [6] . The metallurgical changes such as micro-segregation, precipitation of secondary phases, presence of porosities, solidification cracking, grain growth in the heat affected zone and loss of materials by vaporization are the major problems which produces poor mechanical properties in stainless steel welds [18] [19] . Therefore, for structural applications, the stainless steels are utilized efficiently by dissimilar steel welds between stainless and carbon steels with effective and economical utilization of the special properties of each steel dependent in the same structure [2] [3] [4] [5] . The coarse grains and inter granular Chromium rich carbides along the grain boundaries in heat affected zone, is observed during conventional arc welding which deteriorates the mechanical properties of the joints [9] [10] [11] . The joining of stainless steels with plain carbon steels is common applications in thermal power industries, stainless steel piping is often exposed to hightemperature and pressure steam and carry on passes temperature and pressure may below a certain level, the low-carbon and low-alloy steels pipe line perform adequately and reduce the overall cost of the structure [7, 8 and 12] . The dilution of the weld metal with the two base metals and the different coefficients of thermal expansion are two major criterions for dissimilar welding of stainless and low carbon steels [13] . Shielded metal arc welding (SMAW), Tungsten Inert Gas (TIG) welding and Metal Inert Gas (MIG) welding processes shows improve mechanical properties of stainless steel and low carbon joints [14] . TIG welding provides greater control over SMAW and MIG weld process, provides higher quality welds in a wide variety of metal and alloys. Therefore, it is most commonly used to join stainless steel and other metals [15] [16] [17] . Tensile properties and microstructure characterization of inertia friction welds have been done for 304L stainless steel and these values have a range from 600 to 732 MPa [14] . The optimization of friction welding parameters while welding stainless steels was carried out and ultimate tensile stress (UTS) of 560 MPa has been obtained for optimized friction welding conditions of 95 MPa friction pressure and 180 MPa upset pressure [5] . The evaluation of properties of dissimilar stainless steel welds shows that Tensile strength values ranging from 600 to 689 MPa [15] . In the present work, stainless steel of grades 202, 304, 310 and 316 were welded with mild steel by Tungsten Inert Gas (TIG) and Metal Inert Gas (MIG) welding processes. The percentage dilutions of joints were calculated and tensile strength of dissimilar metal joint was investigated.
MATERIAL AND EXPERIMENTAL PROCEDURE
The materials used in the experiments were cylindrical rods of length 115 mm and diameters 15 mm. The chemical compositions of the mild steel and different stainless steels are shown in Table  1 . 
The specimens were turned to 12 mm diameter in a lathe machine and faced to prepare the weld surfaces. Further, debarring was done with emery paper and the surfaces to be welded were cleaned with acetone prior to welding. TIG and MIG welding process were used for welding different grades of steel with mild steel. The welding joint was designed double 'v' groove with angle 90°. The E309L rod of 2 mm diameter filler material was used for all welding process. Uphill welding progression was used for all joints. The process parameters selected for TIG and MIG welding processes are shown in the Table 2 . The strength of the welds were examined by carrying out tensile tests, specimen are shown in Figure 1 and specimen of different grade stainless steel and mild steel are tabulated in Table 3 .
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RESULT AND DISCUSSION
The welding of different grades of stainless steels was carried out with mild steel. The dilatation in welding zone was calculated and tensile test was carried out for each welded sample of TIG and MIG welding processes.
Dilution in Welded Zone
The percentage dilution of stainless steel and mild steel welded zone was calculated tabulated in Table 4 for TIG welded dissimilar metal joints and MIG welded dissimilar metal joints percentage dilution tabulated in Table 5 . The length of welded zone is better in MIG welded joint than TIG welded joint. The percentage dilution in stainless steel is higher in MIG welded joint, where as in TIG welded joint dilution in mild steel is higher. The overall percentage dilutions in weld zone of MIG welded joint are higher than TIG welded test samples except dissimilar joint of SS 310 and mild steel and the comparison of the same shown in Figure 2 .
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Tensile Test
Tensile testing were carried out using Universal Testing Machine of 400 KN capacity and the geometry of the test specimen is as shown in Fig. 1 . Mechanical proprieties of TIG and MIG welded dissimilar welds of stainless steel and mild steel after tensile test are tabulated in Table 6 and 7 respectively. Tensile strengths of welded test samples vary from 394 to 457 MPa depending upon the welding conditions. All the specimens broke in the weld region and parentage of elongation measured across the weldment using an extensometer show ductility ranging from 4.9% to 6.6%. The variation of average values of ultimate tensile value, yield strength and percentage elongation for each test sample has been plotted in Figure 3 and 4 respectively for TIG and MIG welded joints. 
CONCLUSIONS
During the study, mild steel and different grades of stainless steel were joined using TIG and MIG welding process. The tensile strength and dilution of welded joints were investigated. The selection of different grades of stainless steel used for welding play an important role in deciding the properties of the weld. From the study, following conclusions can be drawn -1. Tungsten Inert Gas Welding is more suitable than Metal Inert Gas welding for dissimilar metal welding of mild steel and stainless steel, TIG welding process provides better strength. It may be because of less porosity in dissimilar metal welds during TIG welding and carbon precipitation which comes out due to welding is also less. The low percentage of free carbon allows the product (welded stainless steel with mild steel) better corrosion resistivity, ductility and strength.
2. The main flaw which occurs in welding dissimilar material by MIG is the development of cracks during the welding, which needs more effort for achieving similar weld has by TIG welding.
3. The percentage dilution in stainless steel is higher in MIG welded dissimilar joints which may be the reason of chromium loss due carbon precipitation in the joints and lower corrosion resistance.
4. The dissimilar metal joint of SS 316 and mild steel has the best ductility for both TIG and MIG welding processes.
5. The yield strength of dissimilar joint of SS 202 and mild steel is best for both TIG and MIG welding process.
6. The dissimilar metal joint of SS 304 and mild steel has poor ultimate tensile stress for both TIG and MIG welding processes.
